Quadruplex-forming properties of FRAXA (CGG) repeats interrupted by (AGG) triplets.
The (CGG) repeats associated with X-chromosome fragility are generally believed to form quadruplexes. This notion has persisted although it had been shown that only very short (CGG)(n) sequences form quadruplexes and that this quadruplex formation occurs in conditions far from physiological. We have now studied, using CD and absorption spectroscopies, quadruplex formation of (CGG)(n) (n=4, 7, 8, or 16) and their analogs interrupted by (AGG) triplets under various solvent conditions. In healthy individuals, (AGG) triplets are interspersed throughout the (CGG) repeat regions and appear to hinder (CGG)(n) motif expansion. Here we show that (CGG) repeats do not form quadruplexes under physiological conditions in aqueous solution but, interestingly, quadruplexes are readily formed in water-ethanol solutions. The presence of (AGG) triplets markedly stabilized quadruplex formation. Quadruplexes may thus hinder rather than support (CGG)(n) motif expansion.